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Introduction

Multitier
Architecture

Presentation Tier

Business Logic Tier

Data Storage Tier

The ArclMS 3 Architecture

The ArclMS™ architecture has been specificaly engineered to serve
geographic information system (GIS) data and services on the Internet. As
ESRI'sfirg sand-alone GI'S and mapping solution, a description of how
the different components interact with one another will asss in
understanding the system. This white paper will address how to best
configure and scde ArclM S sites, how to distribute ArclM S components,
and how ArclM Sfitsinto an existing Internet configuration.

ArcIMS has amultitier architecture conssting of presentation, businesslogic, and data
doragetiers. The presentation tier includesthe ArcIMS Viewers. Thebusinesslogic tier
includes the Web Server, ArclMS Application Server, and ArclM S Application Server
Connectors. The datagtorage tier includesthe ArclMS Spatid Server and any data
sources. Communication between the tiersis handled through ArcXML, whichisthe
ArcIMSverson of XML or eXtensible Markup Language.

Multitier System

Client Viewers

|

Web Server
ArcIMS Application Server Connectors

l

ArcIMS Application Server
|

ArcIMS Spatial Server

Data Sources Data Sources
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ArclIMS
Components:
Overview

ArcIMS operatesin adistributed environment and consists of both client and server
components. The client consgts of the presentation tier components. The ArclMS
Viewers are used to send requests and to view maps and data. The three viewer typesare
ArcXML dients, HTML/DHTML Viewers, and Java Viewersinduding ArcExplorer™ 3
software.

ArclM S Components

Presentation Tier

ArcXML Clients HTML Viewers Java Viewers

Manager

Author
Designer

Adm inistrator : Geocode

Business Logic Tier

Programming
Languages

Spatial Server

Image
Feature

Query

Extract

Tasker

The serverside consists of componentsin the businesslogic tier: the ArclMS Application
Server Connectors, Application Server, Spatid Server, and Manager aswdl asaWeb
Server. The server components are used to process requests, create and run MapServices,
and manege the site.

ArcIM S components are written using acombination of Java2 and C++. Thefallowing
ligts the devel opment language used for each component.

J-8488
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Using ArcXML with
ArclMS

ArcIMS
Componentsin the
BusinessLogic Tier

Programming L anguages Used for ArclMS Components

Component Language

Spatial Server C++

Application Server Java2

Servlet Connector Java2

ColdFusion Connector C++

ActiveX Connector C++

Java Appletin Viewers Java2

Author, Designer, Administrator Java2

Manager HTML

Viewers JavaScript, HTML, DHTML

ArcIMS uses ArcXML to communicate with the different components. ArcXML files
gppear smilar to HTML pages; however, the differenceisthat HTML describesthe page
sructure for display, while ArcXML provides the structure for describing the content.

ArcXML tags and attributes provide the structure for the following:

m  MapService configuration files describe how amap should be rendered, which
includes alist of layers used and how each layer should be symbolized.

m  Reguests st afilter on an existing MapService configuration file that specifies
which part of amap and associated datawill be acted upon.

m  Responses send the information back to the client.

Thefollowing isasample of ArcXML.

<ARCXM. version="1.0">
<REQUEST>
<GET_| MAGE>
<PROPERTI ES>
<ENVELOPE mi nx="-180" m ny="-90" maxx="180" maxy="90" />
</ PROPERTI| ES>
</ GET_| MAGE>
</ REQUEST>
</ ARCXM_>

The ArclMS business logic tier contains the components that are needed to process
requests and regponses and to run MapServices. These componentsincludethe ArclMS
Application Server, the Application Server Connectors, and the Spatid Server. Although
not included with ArclMS, aWeb Server and Java serviet engine are an integrd part of
thistier.

The ArcIMS Business Logic Tier (see diagram) shows the relationship between the
different components. When an ArclM S request is made, the request isfirst handled by
the Web Server, passed through one of the connectors, and then handed to the ArclM S
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Web Server

Application Server. The Application Server hands the request to an ArclM S Spatid
Server. The Spatid Server will be discussed inthe ArclMS Spatid Serversand Virtua

Servers section.

ArcIMSBusinessLogic Tier

ArcIMS
Application |

ArcIMS
Spatial
Server

Servlets

JRUN, ServietExec
Native Sarviet

JSav

Web Servers A Web Server must be able to communicate with one of the ArclMS Application Server
Connectors. With atypica ArclMSingdlation, the Web Server needsto support Java
servlet engine or have anative Java serviet. If only the ColdFusion or the ActiveX
Connectors are used, a Java servlet is not needed, but the Web Server mugt be ableto
communicate with ColdFusion or Active Server Pager (ASP).

Supported Web Serversand Java Servlet Engines
Web Server Platforms
Microsoft I1S WindowsNT Server
Netscape Enterprise Server and Windows NT Server and Workgtation,
iPlanet Sun Solaris
Apache WindowsNT Server and Workdation,
Sun Solaris

Note: 1BM WebSphereis also supported and can be used in place of the Java serviet engines. WebSphere
runson 11§ Netscape Enterprise, and Apache.

J-8488

ArcIMS Application
Server

ArcIMS Application
Server Connectors

The Application Server runs as a background process (Windows NT service/UNIX
daemon) and handles the load didtribution of incoming requests. It dso servesasa
catalog for kegping track of which MapServices are running on which ArclMS Spatid
Sarvers. Usng thisinformation, the Application Server will hand off an incoming

request to the appropriate Spatid Server.

Multiple Web Servers can communicate with the Application Server, and in kegping with
the distributed environment philosophy, the Application Server can reside on a different

computer from the Web Servers.

The connectors provide a communication pathway between a Web Server or athird party

application server and the ArciMS Application Server.
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ArclMS has three connectors:

m Savig
m  ColdFuson
m ActiveX

Each request establishes a socket connection with the ArclMS Application Server. Once
the channd is established, requests are sent to and responses are received from the
Application Server. All connectors must reside on the same machine asaWeb Server.

The Application Server expects requests to be written in ArcXML. Each connector is
responsible for trandating athird party language, such as ColdFusion or ASP, into
ArcXML before handing the request to the Application Server.

ArcxXML Servlet Connector
ColdFusion— 2 o) s ISl TR 1111 o) — Are XML

ASP/VB —> B0 S e e

ArcIMS connectors translate a third party language to ArcXML before the request is handed to the ArclMS Application Server.

Servlet Connector

ColdFusion
Connector

The Servlet Connector uses a Java sarvlet engine asthe communication link between the
Web Server and the ArclMS Application Server. Serviet engines are aJavaplaform
technology for extending Web Servers, and ArclM S communicates with Web Servers
through these servlet extensons. While each brand of serviet engine may have unique
features, they dl use the same gpplication programming interface (API). Because
servlets use the same protocol, ArclM S can communicate eesily with just about any Web
Searver that can communicate with a Java serviet engine.

The Servlet Connector isthe default connector for ArclMS. Requests and responses are
written in ArcXML before reaching the connector and do not require additiona
trandation. (The Servlet Connector isaWindowsNT and UNIX solution.)

The ColdFusion Connector trandates ColdFusion requestsinto ArcXML and passesthe
requests to the ArclMS Application Server. Once arequest is made, the Web Server
hands the request to the ColdFusion Application Server for processng. When the
ColdFusion Application Server spots an ArclMS custom tag, the information is passed to
the ColdFusion Connector and trand ated to ArcXML before being handed to the
Application Server.

After therequest is processed, aresponse returns (through the same channels) to the
ColdFusion Application Server. When the ColdFusion Application Server receivesthe
response, an HTML pageis generated and sent to the Web Server. (The ColdFusion
Connector isboth aWindows NT and UNIX solution.)

ESRI White Paper 5



TheArcIMS 3 Architecture

ActiveX Connector

Additiona Processes
on the Server

ArclMS Spatial
Serversand Virtual
Servers

The ActiveX Connector is a Component Object Modd (COM) Dynamic Link Library for
use with COM applications such as Microsoft ASP. Using the ActiveX Connector, a
connector object can be crested in ASP, Visud Basic, C++, Delphi, or another COM -
compliant language. Oncein the devel opment environment, a connector object is crested
to establish a connection with the Application Server. Then requests can be madeto
handle map operations using the ActiveX connector object moddl API. The ActiveX
Connector trand ates these requeststo ArcXML before handing them to the Application
Server. When the gpplication receives the response, an HTML is generated and sent
onward to the Web Sarver. (The ActiveX Connector is available on Windows NT only.)

In addition to the Application Server, two more background processes (Windows NT
services'UNIX daemons) are used for supporting the Spatid Server.

m  ArcMSMonitor isused totrack the state of the ArclM S Spatid Server. The
purpose of Monitor isto start new MapServices and Spatid Servers. Whenthe
system is rebooted, the MapServices are restored automaticaly through the
ArclMS Monitor.

m  ArcdMSTasker isused to removes output imagefiles. Thesefiles, generated
by the Spatid Server to support Image MapServices, are removed at a user-
defined timeinterval.

The backbone of ArclMSisthe ArclMS Spatid Server. The Spatia Server providesthe
functiona capabilities for accessing and bundling maps and datainto the gppropriate
format before sending the datato a Web browser.

The Spatia Server can be digtributed acrossan ArclM S sitein severd ways. The
smplest scenario isto have one Spatid Server on amachine. There can be multiple
ingtances of the same Spatid Server running on the same machine. 1N a second scenario,
more than one Spatia Server can run on the samemachine. Again, there can be multiple
instances of each Spatid Server running. A third scenario isto have one or more Spatid
Servers and ingances running on multiple machines.

The Spatid Server isacontainer for holding severd different components. Supporting
functions include Weblink, the XML parser, and the Data Access Manager. Weblink is
the communication gateway between the ArclMS Application Server and the Spatid
Server. The XML parser is used for parsng ArcXML requests. The Data Access
Manager provides alink between the Spatial Server and any data sources.

J-8488
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ArcIM S Spatial Server

Weblink

Image
Feature
Query
Geocode
Extract

E
)
7
|
©
o
—
=
>

Data Access
Manager

When arequest isreceved, an ArclM S Server may perform severd functions.

Image Rendering generates and sends maps to Web browsers as JPEG, PNG,
or GIF images. Cartographic images can be generated from shapefiles,
ArcSDE™ data sets, and supported image formats (e.g., ADRG, ASRP, BIL,
BIP, BMP, BSQ, CADRG, CIB, ERDAS GISand LAN, ERDAS IMAGINE,
GeoTIFF, GIF, IMPELL, JFIF (JPEG), MrSID, NITF, Sun, TIFF, TIFF 6.0,
USRP, and GRID).

Feature Streaming sends shapefiles and ArcSDE data setsin acompressed
format to aJava Applet in the client Web browser. Fesature Streamingisa
temporary compressed format that remains only aslong asthe Java Applet is
open. The Java Applet receives ingructions on how to assemble the data once it
isreceived. Feeture sreaming alowsfor more functiona capailities on the
client such as clientsde labeling, changing the appearance of amap, Map Tips,
and clientside spatiad sdlection.

Geocoding locates addresses on maps. The geocoding function provides
address, intersection, city, state, and place georeferencing services based on
addressinformation in shapefiles and ArcSDE data sets. The Geocode Server
returns either an exact match or alist of candidate matches based on user inputs.

Query returns associated datafor spatia and tabular queries. Queriescan be
built againgt shapefiles, ArcSDE data sets, and joined externd tables. This
query function isrequired for handling attributes when image rendering is used.

Data Extraction returns datain shapefile format. A request is sent to the server
to extract data from shapefiles and ArcSDE layers, and the requested datais sent

ESRI White Paper 7
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MapServices

ArcIMSVirtua
Servers

back to the client. This processis different from feature streaming because data
is sent to the client as a zipped shapefile.

A MapServiceisaprocessthat runs on the ArciMS Spatid Server. It provides
ingtructionsto a Spatid Server on how to draw amap when arequest isreceived. The
input to aMapSarviceisan ArcXML MapService Configuration File. Whilethe
ArcXML fileand MapService are closdly rdlated, they are independent because the same
ArcXML file can be used asinput to more than one MapService.

ArclM S supportstwo types of MapServices: Image and Feature. An Image MapService
uses the image rendering cgpabilities of the Spetid Server. When arequest isreceived, a
map is generated on the server, and the responseis returned as a JPEG, PNG, or GIF
imege. A new map image is generated each time a client requests more informeation.

Rather than rendering amap on the server, a Feature MapService uses the Spetid Server's
feature streaming capabilities to bundle data and send the request to the client. Because
more processing is performed in the Java Applet, requests are sent to an ArclM S Spatia
Server only when additiond data.is needed.

AnArcIMSVirtud Server isagrouping of one or more Spatid Servers. The different
components of an ArclMS Spatid Server are assigned to Virtud Serversfor
adminigtration and to help with load digtribution.  Although not aphysicd entity, a
Virtud Server isused to makeit eesier to manage Spatid Servers and MapServices.
Because multiple Spatid Servers can be run on multiple machines, amechanism such as
aVirtua Server is needed to manage MapSarvicesin this environment. When ArclMSis
ingtdled, the software createsfive Virtud Servers: ImageServer, FetureServer,
QueryServer, GeocodeServer, and ExtractServer.

ImageServer

Spatial Server

Image FeatureServer

Feature
Query
Geocode

QueryServer

GeocodeServer

ExtractServer

ArcIMSingtalls five Virtual Servers.

Additiona Virtud Servers can be created as needed to help with MapService and Spetia
Server adminigretion.

J-8488
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A MapSarviceisasigned to either an ImageServer or a FeatureServer rather than
directly to anindividual ArclMS Spatid Server. The MapService will dart on al the
Spatid Serverswithin the Virtua Server group. While aMapServiceis associated with
an ImageSarver or FeatureSarver, it will automatically access the QueryServer,
GeocodeServer, and ExtractServer when required. No extra adminidration is needed to
take advantage of these three Virtud Servers.

When aMapService is requested, the Application Server ddiversthe request to a Spatid
Server within aVirtud Server group. If an ArclMS Spatid Server goes down, incoming
requests can Hill be processed by other Spatial Servers assgned to the same Virtua
Server. Inturn, additiona Spatid Servers can be added to aVirtud Server to help meet
increased loads.

ExampleShowing  Thediagram (below) showstwo Spatid Servers, A and B, that have been grouped into
Spatid and Virtua  thesame Virtua Server. When aMapServiceis assigned to this Virtua Server, it is
Servers  started on both Spatid Server A and Spatial Server B (Feature MapServiceswould be
assigned to a FeatureServer and Image MgpServiceswould be assgned to an
ImageServer). When the Application Server receives arequest, it |looks at which Virtual
Server the MgpService has been assigned to. In thisexample, the request isforwarded to
either Spatia Server A or B.

Application Server

Virtual Serversare used for administration and include one or more Spatial Servers.

When a Spatid Server isassigned to a Virtud Server, dl instances of that Spatia Server
areincluded. If Spatid Server A has Six ingtances and B has four instances, then the
Virtua Server has accessto ten totd ingtances. In this scenario, an incoming request for
aMapService can be sent to any of the ten ingtances running.

ESRI White Paper 9
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Reationship of
Spatia Servers and
ArcSDE

A Virtual Server is made up of multiple instances of a Spatial Server.

If ArcSDE is used as adata source, to work properly with ArciM S one ArcSDE
connection should be available for each instance of an ArciMS Spetid Server. Inthe
example bdow, Spatid Server A hasfour ingances running. The number of ArcSDE
connections needed is aso four—one connection for each instance of Spatial Server A.

The number of ArcSDE connections equals the number of Spatial Server instances.

The number of MagpServices usng ArcSDE isindependent of the number of ArcSDE
connections needed. The three MapServices shown (above diagram) will use dl four
ArcSDE connections. |If ten M gpServices were running, they would use the same four
ArcSDE connections.

Multiple MapServices can use the same group of ArcSDE connectionsiif

m  ThesameVirtud Server isused.
m  ThesameArcSDE inganceis used.

J-8488
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ArclM S Manager

Authoring
MapService Files

Basicdly, the number of ArcSDE connectionsrequired is related to the number of Spatid
Server ingtances running, not the number of MapServices running.

Connectionsto ArcSDE are d o needed for the QueryServer, which isrequiredin
conjunction with ImageServers. (By default one QueryServer is needed for every
ImageServer.) In the above example, if Spatid Server A isan ImageSarver, four
ArcSDE connections would be needed for the ImageServer and four connections would
be needed for the QueryServer for atotd of twelve connections. Additional ArcSDE
connections are needed for the GeocodeServer and ExtractServer if caled upon by a

MapService.

ArclIMSisatrusted dient to ArcSDE, which meansthat an unlimited number of
connectionswith ArcSDE are available. However, if needed, ArclM S does support
connection pooling to reduce the number of connectionswith ArcSDE. When pooling is
used, two or more ingances of a Spatia Server can share one connection with ArcSDE.

The easy-to-use ArclMS Manager is a suite of Web pages that provides accessto all
ArcIMS sarverside functions and tools. Through the ArclMS Manager, users can quickly
st up and adminisgter Internet services. Simple instructions guide users through the steps
of authoring, designing, and publishing map services.

The ArclIMS Manager consigts of three stand-a one components to

m  Author MapServicefiles.
m  Desgn Web pages.
m  Publish MapServices and administer ArclM S Spatia Servers.

The ArclMS Manager combines these gpplications—the ArclMS Author, ArclMS
Designer, and ArclMS Administrator—into one wizard-driven framework. Although
each of these processesis available as an independent gpplication that runs outsde aWeb
browser, the ArclM'S Manager provides the transitional steps for additiona
communication among the components. The ArclMS Manager can be used remotely to
adminigter aste.

Maps can be created using the ArcIM S Author, a self-contained, menu-driven mapping
applet used to define map characteristics. During this process, shapefiles, ArcSDE data
sets, and images are loaded; connections to databases are made; symbology is defined;
scae dependencies are s&t; and other mapping parameters are defined. The output from
Author isaMapService configuration filewrittenin ArcXML. An ArcXML filecandso
be edited in atext editor.

ESRI White Paper 11
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ArcIMS Author

Hereisasample of the MapService configuration file generated from the map image
(shown above).

<?xm version="1.0" encodi ng="Cpl252"?>

<ARCXM. version="1.0.1">
<CONFI G
<NAP>
<PROPERTI ES>
<ENVELOPE m nx="-180.0" nmi ny="-90.0" maxx="180.0" maxy="90.0"
name="lnitial Extent" />
<MAPUNI TS uni t s=" DECI MAL_DEGREES" />
</ PROPERTI ES>
<WORKSPACES>
<SHAPEWORKSPACE nane="shp_ws-0" directory="C: \data" />
</ WORKSPACES>
<LAYER type="featurecl ass" name="CNTRY94" visible="true" id="1">
<DATASET name="Countries" type="pol ygon" workspace="shp_ws-0" />
<S| MPLERENDERER>
<S| MPLEPOLYGONSYMBOL filltype="solid"
fillcol or="255, 255, 153"/ >
</ SI MPLERENDERER>
</ LAYER>

</ MAP>
</ CONFI G

</ ARCXM.>

May 2000 12
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Desgning Web Pages

Publishing
MapServices and
Administering
ArcIMS Spatia
Servers

The Designer is used to generate Web pagesthat dlow auser to interact with amap. The
Designer leads the user through a series of panels for selecting which MapServicesto

use, which template style to use, and which operations and functions will be availablein
aclient Web browser. Designer has three template options. an HTML Viewer, a
customizable Java Viewer, and anoncustomizable JavaViewer. TheViewersare
described in more detail in the ArclMS Components: Client Viewer section.

ArclM S Designer

o e | T T
] ¥

Bl Rl bew Do Fpendes Hep

Ex
_aﬂ £ sﬂ A H@. E:hr«iﬁﬁ; I'.h?nuﬁém flj %
|

| ﬁldro-»l Hlps i s s, hine

pon | wer | e |[Tme]]

] Dot St FUMCTION ) Loodd syt e

The output from Designer isaseriesof HTML pages. The Web pages can be used as-is,
enhanced for aunique look or to meet specific needs.

The ArclMS Manager hastools for adminigtering the ArclMS ste for MapServices,
Spatia Servers and Virtud Servers
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Before aMapService becomes available to client requests, it must be published. Through
the Manager, MapServices can be added, started, stopped, refreshed, and removed.

Inatypicd ingal, ArclMS starts with one Spatia Server running. Using the
Adminigtrator, additional Spatiad Servers can be started on the same machine or different
mechines. New instances of existing Spatid Servers can dso be Sarted.

When ArciMSisingdled, five Virtud Serversare cregted: ImageSearver, FeatureServer,
QueryServer, GeocodeServer, and ExtractServer. Additiond Virtud Serverscan be
added and exigting ones can be ddeted. Performance can be monitored by checking
statitics such as responsetime.

ArclMSisdesigned so that MgpServices, Spatid Servers, and Virtud Serverscan be
added and removed while the ArclM S sSite continues to operate. A Ste configuration can
be saved o that when thereis downtime, the site will automaticdly restart with the same
configuration.

The ArcIMS Viewers can either be entirdly HTML or include Java Applets. ArclMS
comeswithaHTML/DHTML Viewer and two Java Viewers generated using the
Designer and sample HTML Viewers using the ColdFusion and ActiveX Connectors.
ArcIMS dso comes with astand-adone Java Viewer caled ArcExplorer 3. Theviewers
can be modified usng HTML and JavaScript and new client viewers.

The HTML/DHTML Viewer iswritten using HTML, DHTML, and JavaScript. Inthis
environment only one Image MgpService can be displayed a atime. When auser dlicks
on amap or tool, arequest is generated by the viewer and sent to an ArciM S Spatid
Server using the Servlet Connector. When aresponseisreturned, the client parsesthe
response for display instructions. The HTML/DHTML Viewer requires that browsers
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Viewers Using the
ColdFusion or
ActiveX Connectors

Java Viewers

must be verson 4.0 or higher to handle the communications for requests and responses.
Support for lower version browsersis available by creating a cusomized viewer.

ArdMSHTML/DHTML Viewer
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ColdFusion and ActiveX Viewersaredso HTML/DHTML implementations. These
differ from the HTML Viewer inthat al processing is handled on the serverside.
Requests are made through third party application servers, and the responseisan HTML
page generated on thefly. The viewer does not need to generate arequest or parsethe
response, making athinner client. To the end user, these viewers may look identical and
appear to have smilar functiondity, but the underlying handling of requests and
responsssis quite different. ArclMSincludes sample viewers for use with both the
ColdFusion and ActiveX Connectors.

As compared to the HTML/DHTML Viewers, the Java Viewers are thicker clients
because these support both Image and Feeture MgpServices. Multiple MapServices can
be combined with loca dataand viewed in the same Java Viewer. Theviewersusea
Java2 Applet for displaying the information and handling requests.

The Java Viewers support feature streaming and more clientsde processng Datathat is
dreamed to the JavaViewersistemporarily cached on the client machine. Requestsare
handled on the client machine unless the request requires data that is not currently in the
cache. Inthisinstance, the request is sent to the server to ether retrieve more data or
process data residing on the server. The temporary cache is removed when the viewer is
closed.

ArcIMSincludestwo JavaViewers. JavaCustom and Java Standard. Both have similar
functionality.
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How ArclMS
Communicates

The Java Custom Viewer uses JavaScript to communicate with the applets. Thisviewer
can be customized usng methodsin a Viewer Object Model API. Currently, the Java
Custom Viewer is supported only in Internet Explorer 4.0 and 5.0.

ArclM S Java Custom Viewer
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The Java Standard Viewer does not use JavaScript. Thetoolsand functionsare
predefined and cannot be customized using the Viewer Object Moddl. The Java Standard
Viewer is supported on both Netscape and Internet Explorer 4.0 and higher browsers.

ArcIMS aso shipswith ArcExplorer 3, astand-alone viewer that does not require a
browser. Java Standard Viewer tools and functions are predefined and cannot be
customized.

Java Viewers necessitate two downloads. Thefirg isthe Java Run-time Environmert,
which isrequired when Java 2 Applets are used. The second is aonetime download for
the ArclM S viewer components S0 that the gpplet can communicate with the server. The
viewers can be customized to dways download the components from an ArclMSsitein
lieu of the onetime download.

When an ArcIMS client makes arequest for amap or data, the request travelsfirst to the
Web server and then through the connectors and Application Server to a Spatid Server.
The responses follow the same path in reverse order. All requests and responses are
written using ArcXML.
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Steps Taken by ArclM Sto Processa Request and Send a Response

Internet

Serviet Connector

ArcIMS
Application

CF ColdFusion Connector
Server

ASP ActiveX Connector

el 6
o)
ArcIMS Spatial Server(s)

1 Client sendsareguest to an ArclMS site.

2 The Web Server receives the request and passssit to the Servlet Connector or
ColdFuson/ASP servers, which in turn hand the request to a connector.

3 The Connector opens a path for the ArcIMS Application Server to respond, and the request is
handed from the connector to the Application Server.

4 The Application Server sends the request to an available Spatid Server within a Virtua

Server group.

5 The Spatid Server generatesthe reponse asa

- Response XML gtring (such as query results or an image location)

- Stream of data
6 Response returnsthrough the reverse order of theinitia request.
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ummary  ArclMS has amultitiered architecture consisting of
m  Presentetion tie—ArcIMSclients

m  Busnesslogic tie—Web Server, ArclM S Application Connectors, and the
ArcIMS Application Server

m Daadoragetie—ArcIMS Spatid Server

These tiers communicate through ArcXML. In addition to handling requests and
responses, ArcXML is used for MapService configuration files.

When arequest isreceived by the Web Server, it is handed to one of three ArcilMS
Application Connectors:

 Savig
m  ColdFusion
m ActiveX

ArcIMS requests that are processed through the Serviet Connector areimmediately
handed to the ArclM S Application Server. The Application Server handlesload
distribution and keeps track of which MapServices are running on which ArclM S Spatial
Sarvers. When ColdFusion and ASP are used, theincoming pageis handled by the
ColdFusion and ASP gpplication servers, repectively. When an ArclMS request is
processed, the request is sent to the Application Server through aconnector.

The backbone of ArciIMSisthe Spatia Server. The server providesfive functions:
image rendering, festure sreaming, geocoding, querying, and feature extraction. Spatiad
Servers are not accessed directly but rather through Virtual Servers. Virtud Servers
cons s of one or more Spatia Serversfor administration purposes. Anincoming request
for aMapService goesto one of the Spatia Serverswithin the Virtua Server group for
which the MapService has been assigned.

ArcIMS offersImage and Feature MapServices. Image MapServices use theimage
rendering capabilities of a Spatid Server. Maps are generated on the server and senttoa
client asaGlF, JPEG, or PNG image. Festure MapServices teke advantage of the Spatia
Server feature streaming functions. Datais bundled on the server and streamed acrossto
adient.

ArcIMS supportsHTML and Javaclients. Java Viewers use a Java2 Applet and support
both Image and Festure MapServices. JavaViewers contain more clientside processing
capabilities, support feature streaming, and support multiple MapServices and local deta
within the sameviewer. HTML Viewersare lighter weight, but only one Image
MapService can beviewed a atime. HTML Viewers can use the Servlet Connector and
can dso take advantage of the ColdFusion and ActiveX Connectors.
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Users access the different components of ArclM S using the Author, Designer, and
Adminidration tools. Thesetoolsare ble through the Manager but are a'so
available as and-done components.

The ArcIMS architecture has been developed specificaly for Internet applications. Itis
designed to handle smdll Intranet Stesaswdl astheindusdirid scale needs of
enterprisewide systems or ebusinessstes. ArclMS can scale to meet server capacity
needs as Web ste demand incresses. Additional Spatia Servers can be added quickly to
exiging Virtud Servers. ArclMSisaso designed to work eesily with other Internet tools
and applications.
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